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A dust bag (60) comprises a filter bag consisting of a filter material. In a first wall portion (51) of the filter bag, an inlet 
opening (56) is provided through which the air flow to be cleaned gets into the filter bag. On the inner surface of the wall portion 
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A DUST BAG AND METHOD OF PRODUCTION 

5 

Field of the Invention 

The invention relates to a dust bag, as well as to 
a method of producing a dust bag. 

10 Background Art 

In recent years, the suction performance of vacuum 
cleaners has increased constantly. As a result, the 
air flow sucked into the dust bag through the inlet 
opening thereof is so strong that the particles taken 

15 along in the air flow to be cleaned may damage the dust 
bag when impinging on the inner surface thereof. This 
risk of damage to the bag of the vacuum cleaner is 
particularly high at the inner surface of the dust bag 
opposite the inlet opening. Further, such dust bags 

20 are particularly prone to damages, in which the 

inflowing air impinges obliquely onto the inner surface 
of the dust bag opposite the inlet opening; in such 
dust bags, the inner surface portion opposite the inlet 
opening is blown clean by the inflowing air so that no 

25 dust or particles can gather there which could protect 
the inner surface from damage. 

From European Patent 0 161 760 A2, a dust bag is 
known having a filter bag consisting of a three-layered 
fiber material composite. An inner layer of 

30 polypropylene micro fiber is disposed between two outer 
supporting layers of high strength. The two outer 
layers consist of a nonwoven web of nylon fibers that 
are welded together. These outer layers are of a 
relatively high strength both in the machining 

35 direction and transversally thereto. However, since 
this known dust bag has two fiber layers of high 



strength, seen over its entire wall, it is 
comparatively expensive to produce • 

It is an object of the present invention to 
provide a dust bag that is protected from damage by 
sucked particles and may be produced at low cost . 

Description of the Invention 

The object is solved by the dust bag of the 
present invention having a filter bag provided with an 
air-permeable filter material and having two wall 
portions that are connected or closed at their 
respective opposite edges so as to form the filter bag. 
The inlet opening for allowing the inflow of the air to 
be cleaned into the filter bag is arranged in one of 
the two wall portions . On the inner surface of the 
wall portion opposite the inflow opening, a protective 
layer is provided that is made from an air-permeable 
material resistant to mechanical stresses caused by 
particles in the air flow and protecting the filter 
material of the filter bag. This protective layer 
extends at least over the surface portion of the other 
wall portion opposite the inlet opening and between at 
least two interconnected edges of the two wall 
portions, the protective layer being held between the 
interconnected edges over at least a part of their 
length. The protective layer may lie on the inner 
surface of the wall portion opposite the inlet opening. 

The protective layer of the dust bag of the 
present invention is an insert positioned in the filter 
bag prior to the completion thereof . This insert is 
held on the filter bag by at least two interconnected 
end edges. Preferably, the insert is held at the 
filter bag at those of the insert's ends that are 
disposed between the interconnected edge portions of 
the wall portions of the f ilter bag. Each wall portion 
may be integral or may consist of a plurality of parts 
that are interconnected to constitute the respective 
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wall portion. Advantageously , the protective layer of 
the present dust bag is ijnuthe form of a strip-shaped . 
web that does not extend -over the entire surface of the 
wall portion opposite the inlet opening, but is 
5 arranged only in the surface portion opposite the inlet 

*■ 

opening and extends through the filter bag. The 
protective layer consists of air-permeable material. 
Preferably, the permeability to air of this material is 
considerably higher (for example, at least by the 

10 factor 10) than the permeability to air of the actual 
filter material so that the pressure drop of the dust 
bag is not or only insignificantly reduced. 

Advantageously, the protective layer consists of a 
non-woven of rigidly connected (e.g. heat bonded) 

15 synthetic polymeric fibers and has a comparatively high 
strength, though being light of weight. Preferably, 
the strength of the protective layer is greater than 
that of the filter material by at least the factor 2 
to 3. 

20 In a first variant of a method of production 

according to the present invention, the dust bag 
described above is made by forming a first web of air- 
permeable filter material. While being supplied, this 
first web of air-permeable filter material is shaped 

25 such that both longitudinal edges thereof are made to 
overlap. Together with the first web, a separate 
second web is supplied as a protective layer for the 
first web, the second web being narrower than the first 
one. The second web is about centered with respect to 

30 the first web. By shaping the first web, the same 
encloses the second web so that after connecting the 
« overlapping longitudinal edges of the first web, a tube 

of filter material is obtained. In this tube, the 
second web is arranged as an insert, consisting of an 

35 air-permeable material resistant to mechanical stresses 
caused by particles in the air flow and protecting the 
filter material of the first web. The first web is 



provided with an opening which forms the (future) inlet 
opening which forms the (future) inlet opening of the . 
finished dust bag for the inflow of air to be filtered 
into the filter bag. The inlet opening is provided 
opposite the second web. After the overlapping 
longitudinal edges have been connected, a section of 
the first web thus formed is severed with the second 
web disposed therein. The cut off section is then 
sealedly closed at both open end edges, which may be 
done, for example, by folding and heat bonding or 
glueing the ends. In doing so, both longitudinal ends 
of the second web are held at the two closed ends of 
the cut off section. The insert of the invention 
provided for the protection of the dust bag in the area 
opposite the inlet opening can thus readily be 
integrated into the production process as a second web 
supplied in addition to the first web. The second web 
is automatically fastened to the filter material web 
when closing the ends of the cut off hose section of 
filter material containing the second material web 
therein. There is no need for a large surface 
fastening of the second web to the first filter 
material web, since the inflowing air presses the 
second web onto the inner surface of the filter bag. 

Whereas, according to the above method, dust bags 
of in particular paper filter material are generally 
produced, a second variant of the method of the present 
invention preferably provides for the production of 
dust bags using a fiber layer composite as the filter 
material. Onto a first layer of such an air-permeable 
composite filter material, comprising one or more 
layers and synthetic, thermoplastic fibers, a second 
layer of a material is applied that is resistant to 
mechanical stresses caused by particles in the air flow 
to be filtered and is permeable to air. Onto this 
second layer, a third layer that is of the same 
material as the first layer is applied such that at 
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least the edges of the first and the third layer 
overlap and at least two (opposing) edges of the second 
layer overlap opposing edges of the f ir?t and the third 
layer. The overlying layers are then welded together 
5 along the overlapping edges. Prior to welding and 
superposing the layers , an opening will be formed in 
the first or the third layer, the opening being 
opposite the second layer. By welding the described 
sequence of layers in order to produce the dust bag, 

10 the second layer is held between the two layers of 
filter material at its ends and/or its edge portions. 
Preferably, the second layer is narrower than the first 
or the third layer and extends through the dust bag 
only over the surface portion opposite the inlet 

15 opening. 

In both methods of production, the inlet opening 
can also be provided in the filter bag after the same 
has been closed. 

In its edge portions secured between the welded 

20 edges of the two filter material layers, the resistant 
second (intermediate) layer contributes to the 
strengthening of the weld seam. By welding the filter 
material layers together, the fibers in the area of the 
weld seam may become brittle due to the welding and may 

25 lose strength. The air-permeable second layer, the 

fibers of which preferably have a melting point higher 
than that of the filter material layers, strengthens 
the weld seam since it does not melt upon welding. The 
second layer acts like a matrix surrounded by the 

30 molten and solidified material. One must only see to 
it that the second layer is also thin and permeable 
enough for the material of the first and third layers 
that melts upon welding so that the first and third 
layers that melts upon welding so that the first and 

35 third layers become interconnected. 
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Brief Description of the Drawings 

The following is a detailed description of 

embodiments of the dust bag of the present invention 

made with reference to the drawings, in which 
5 Fig. 1 is a side elevational view of a vacuum 

cleaner with a dust bag arranged therein, 

Fig. 2 is a top plan view of the dust bag of 

Fig. 1, 

Fig. 3 is a perspective view for a better 
10 understanding of the manner of producing a paper dust 
bag with a protective material web therein, and 

Fig. 4 is a perspective view of the paper dust bag 
of Fig. 3 with the ends still open. 

15 Description of Detailed Embodiments 

Referring now to Fig. 1, a vacuum cleaner 10 is 
represented schematically in side elevational view. A 
chamber 14 is formed in the housing 12 of the vacuum 
cleaner 10, the chamber 14 accommodating a vacuum 

20 cleaner bag 16. Air is sucked into the dust bag 16 
through a hose 18 having a socket 20 adapted for 
connection to the vacuum cleaner housing 10 . The 
socket 20 extends through an inlet opening 22 formed in 
the dust bag 16. In order to generate a partial vacuum 

25 inside the dust bag 16 , the vacuum cleaner 10 is 

provided with a fan indicated at 24. A holding plate 
26 of rigid, f lexurally strong material serves to hold 
the dust bag 16, to which it is connected, at the 
vacuum cleaner housing 12 in the area of the inlet 

30 opening 22. 

The dust bag 16 comprises a filter bag 28 of a 
two- layered fiber material composite. This fiber 
material composite comprises a first filter layer of 
polypropylene fibers acting as a filter layer, and a 

35 supporting layer connected with this filter layer and 
also consisting of polypropylene fibers. This 
supporting layer has a strength that gives the filter 
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bag 28 a sufficient stability and strength during the 
operation of the vacuum cleaner 10 and the handling of 
the dust bag 16. The material used for the filter bag 
28 is a filter fiber material, available from The 
5 Minnesota Mining and Manufacturing Company and 

specified as "SBMF" . The supporting layer of the fiber 
material composite forms the outer layer of the filter 
bag 28. 

The filter bag 28 has an upper wall portion 3 0 and 

10 a lower wall portion 32. The inlet opening 22 is 

formed in the upper wall portion 30. As indicated at 
34 in Fig. 1, the opposing edges 3 6 of the two wall 
portions 30 , 32 of the filter bag 28 are welded 
together (cf . also the plan view of the filter bag 28 

15 in Fig. 2) . 

As illustrated in Figs. 1 and 2, the filter bag 29 
contains a protective layer insert 38 that loosely lies 
on the inner surface of the lower wall portion 32. The 
protective layer insert 38 extends between at least two 

20 edges 36 of the two wall portions 30, 32 between which 
it is held. As can be seen in Fig. 2, the protective 
layer insert 38 is strip-shaped and extends in the 
surface area of the lower wall portion 32 that is 
opposite the inlet opening 22. The protective layer 

25 insert 38 is made from an air-permeable and resistant 
non-woven of synthetic fibers. The material used for 
the protective layer insert is a spunbonded nylon web 
sold under the trademark "CEREX" and available from 
Fiber Web Sweden AB, Sweden. The strength of the 

30 spunbonded web of the protective layer insert 38 is 
considerably greater than the strength of the fiber 
composite material of the filter bag 28. The 
protective layer insert 38 protects the interior of the 
filter bag 28 against damage by impinging particles 

35 carried in the air f low sucked into the dust bag 16, 
since it is arranged opposite the inlet opening 22. 
The remaining inner surface area of the filter bag 28 



WO 93/21812 



PCT/US93/02707 



does not have to be protected from damage by particles 
in the air f low because the particles do not impinge 
with such a high velocity on the rest of the filter bag 
28. Due to the high permeability to air of the 
5 protective layer insert 38 that is considerably higher 
than that of the fiber composite of the filter bag 28, 
the f luidic properties of the dust bag 16 are not 
impaired. 

The dust bag 16 illustrated in Figs. 1 and 2 is 

10 produced as follows. The strip-shaped protective layer 
insert 38 is applied onto a first layer of fiber 
composite material that will form the lower wall 
portion 32 of the filter bag 28. The protective layer 
insert 38 is positioned such that the strip is arranged 

15 opposite to the inlet opening 22 to be formed later on. 
Subsequently, a further layer of fiber composite 
material that will form the upper wall portion 30, is 
applied onto the first layer and the protective layer 
insert 38. Prior to this step r the inlet opening 22 

20 has been formed in this further layer. Then, the 

sequence of layers, comprising the two fiber composite 
layers and the interposed strip-shaped protective layer 
insert 38, is welded at the edges 36. The longitudinal 
dimension of the protective layer insert 38 is selected 

25 such that the protective layer insert 38 extends to 

between at least two of the interconnected welded edges 
36 of the fiber composite layers of the two wall 
portions 30, 32. Thus, the protective layer insert 38 
is held at the edges 36 of the filter bag 28. The 

30 melting temperature of the fibers of the protective 
layer insert 38 is higher than that of the fibers of 
the wall portions 30, 32. Thereby, it is achieved that 
the protective layer insert 38 contributes to the 
strengthening of the weld seam. The permeability and 

35 the thinness of the protective layer insert 38 ensures 
that the molten fiber material of the wall portions 30, 
32 penetrates the protective layer insert 38 and 
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becomes bonded. In a further step, the holding plate 
26 is fastened to the filter bag 28 in the area of the 
inlet opening 22. The holding plate 26 has a hole 40 
aligned with the inlet opening 22. 
5 A sample of a dust bag of fiber composite material 

was produced for experimental purposes. The material 
used for the fiber composite was a two-layered non- 
woven laminate available from The Minnesota Mining and 
Manufacturing Company under the name "SBMF" . This 

10 fiber laminate has a supporting layer consisting of a 
spunbonded polypropylene web with a weight of 30 g/m 2 . 
The second layer, that is the filter layer, was 
constituted by a further fiber layer of polypropylene 
fibers with a weight of 40 g/m 2 . This filter layer 

15 consists of polypropylene fibers that were blown onto 
the supporting layer in a molten state (so-called melt 
blown fibers) . Details of the fiber laminate used for 
the filter bag 28 are given in US Patent 4,917,942. 
The protective layer insert 38 was a strip of 

20 spunbonded nylon web sold under the trademark "CEREX" 
and available from the Fiber Web Sweden AB, Sweden. 
The weight of the material used was 10 g/m 2 . The 
material consisted of 100% of continuous filaments that 
were interconnected at each intersection. The tensile 

25 strength in the machining direction was 4.1 kg and 2.3 
kg in the direction transversal thereto. The trap tear 
strength was 1.6 kg in the machining direction and 1.1 
kg in the direction transversal thereto. The 
permeability to air was 6. 6m 3 /sec/m 2 . The thickness of 

30 the protective layer insert 38 was 0.08 m. 

Figures 3 and 4 schematically illustrate a second 
method of production for making a filter bag for a dust 
bag and the dust bag with the ends not yet closed, 
respectively. According to Fig. 3, a filter paper web 

35 42 is supplied below the lower of two or more guide 
plates 44. The filter paper web 42, extending for 
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about the same length beyond the longitudinal sides of 
the guide plates 44, is folded at the protruding edges 
so that it encloses the guide plates 44. When the 
edges of the filter paper web 42 are fully folded, they 
5 overlap so that the edges of the filter paper web 42 
may be bonded by applying adhesive. Further guide 
plates 46, one on each longitudinal side, extend into 
the space between the parallel spaced guide plates 44 
or two respective adjacent guide plates. These two 

10 further guide plates 46, arranged in pairs, are 

disposed on the same height and act to provide the 
filter paper web 42 laid around the guide plates 44 
with two lateral folds shown in Figs . 3 and 4 , or with 
a plurality of lateral folds. Together with the filter 

15 paper web 42, a further web of protective material 48 
is supplied. This further web 48, which is 
substantially narrower than the filter paper web 42, is 
also enclosed by the filter paper web 42. According to 
Fig. 3, this further web 48 can be advanced together 

20 with the filter paper web 42, the further web resting 
on the upper guide plate 44. It is the purpose of the 
protective material web 48 to protect the inner surface 
of the filter paper web 42 of a finished filter bag 28 
against damages inflicted by particles in the air flow 

25 impinging thereon. Openings 56 that will form the 

inlet openings of the later filter bags are provided in 
the filter paper web 42 at predetermined locations . 
The openings 56 face the protective material web 48. A 
portion 50 of the filter paper web 42 formed according 

30 to Fig. 3, with the protective material web 48 enclosed 
therein, is severed for making a filter bag (see 
Fig. 4) , the portion having an opening 56 therein. The 
filter paper web 42 thus formed has two opposite wall 
portions 52, 54. The wall portion 52 includes the two 

35 overlapping longitudinal edges of the filter paper web 
42. The protective material web 48 lies on the inside 
of the wall portion 52. The opposite wall portion 54 
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has the inlet opening 56 provided before. A holding 
plate 58 is fastened to the formed filter paper web 42 
so as to surround the opening 56. The protective 
material web 48 is positioned such that the protective 
5 material is arranged opposite the opening 56. By 

folding and glueing the open ends 51 of the portion 50, 
the same is closed at its two ends 51 so that the 
finished filter bag 60 is obtained. The protective 
material web 48 is held at the filter bag 60 at its two 

10 longitudinal ends 51. The method of production 

described herein could also be used with the filter 
material of the first method of production. 

The above is a description of two embodiments of a 
dust bag with a protective layer for protecting the 

15 dust bag against damages by particles carried in the 
air flow and impinging thereon at a high velocity. The 
protective layer extends through the dust bag as a 
comparatively narrow strip in order to cover the 
surface area opposite the inlet opening of the dust 

20 bag. Integrating the protective layer strip into the 
production process of a dust bag is relatively simple 
and poses little problems. The material costs of a 
dust bag can be reduced since the protective layer is 
arranged only where needed. The permeability to air 

25 and the pressure drop of the dust bag are not 

compromised since the material of the protective layer 
is highly permeable to air when compared to the 
permeability to air of the remaining material of the 
filter bag. 



30 



Claims; 



1. A dust bag comprising: 

a filter bag (28; 60) having an air-permeable 
filter material , said filter bag having two wall 
portions (30, 32; 52, 54) that are connected at 
opposing edges (36, 51) so as to form said filter bag 
(28; 60), 

an inlet opening (22; 56) for allowing the air to 
be filtered to enter said filter bag (28; 60), said 
inlet opening (22; 56) being provided in one of said 
wall portions (30, 32; 52, 54), and 

a protective layer (38; 48) of an air-permeable 
material resistant to mechanical stresses caused by 
particles carried in the air flow and protecting said 
filter material, which protective layer may be laid on 
the inner surface of the other of said wall portions 
(30, 32; 52, 54) and extending at least over the 
surface area thereof opposite said inlet opening (22; 
56) between at least two interconnected edges (36, 51) 
of said wall portions (30, 32; 52, 54) between which it 
is held. 

2. The dust bag of claim l, characterized in 
that said protective layer (38; 48) is in the form of a 
protective strip, the longitudinal ends of which are 
positioned and held between the opposing interconnected 
edges (36, 51) of said wall portions (30, 32; 52, 54), 
said edges defining the longitudinal dimension of said 
filter bag (28, 60). 

. 3. The dust bag of claim 1 or 2, characterized 
in that said protective layer (38; 48) is a non-woven 
web of firmly interconnected thermoplastic polymer 
fibers that are welded together and have a low weight 
and a high strength. 
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4. The dust bag of claim 1, characterized in 
that said filter material is a filter paper material. 

5 5. The dust bag of claim 1, characterized in 

that said filter material is a single or multiple-layer 
composite with synthetic fiber material. 

6. The dust bag of claim 5, characterized in 

10 that said wall portions (30, 32) are welded together at 
their edges (36) and that the melting temperature of 
the material of the protective layer (38) is higher 
than the melting temperature of the synthetic fiber 
filter material. 

15 

7. A method for producing a dust bag, wherein 

a first web (42) of air-permeable filter material 
is supplied, 

a second layer (48) of an air-permeable material, 
20 resistant to mechanical stresses caused by particles 
carried in the air flow and protecting said first web 
(42) filter material, is supplied together with said 
first web (42) , said second web being narrower than 
said first web, 
25 said first web (42) is formed such that its two 

longitudinal edges overlap and the first web (42) thus 
formed encloses said second web (48) , 

said overlapping longitudinal edges of said first 
web (42) are connected, 
30 an opening (56) is provided in said first web 

(42) , said opening opposing said second web (48) , 

a portion (50) of said formed first web (42) with 
said second web (48) positioned therein is cut off, and 
said cut off portion (50) is sealed at both ends 
35 (51) , said second web (48) being held at both sealed 
ends (51) of said cut off portion (50) . 
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8. The method of claim 7, wherein said first web 
(42) comprises a paper filter material. 

9. A method for producing a dust bag, wherein 
5 a second layer (38) of an air-permeable material 

resistant to mechanical stresses caused by particles 
carried in the air flow to be filtered and protecting a 
first layer (32) of filter material is placed on said 
first layer (32) of air-permeable filter material 

10 containing synthetic thermoplastic fibers, 

a third layer (30) of an air-permeable filter 
material containing synthetic thermoplastic fibers is 
placed on said second layer (38) , 

this sequence of layers is welded together along a 

15 continuous edge line, and 

prior to the superposing and bonding of said 
layers (32, 38, 30), an inlet opening (22) is provided 
in said first or third layer (32, 30) for allowing the 
air to be filtered to enter the filter bag (28) formed 

20 by said first and third layers (32, 30), said opening 
being opposite said second layer (38) . 

10. The method of claim 9, characterized in that 
said second layer (38) is narrower than said first and 

25 third layers (32, 30) and that said inlet opening (22) 
is arranged opposite said narrow second layer (38) . 
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